Minimal peptide length for interaction of amphipathic alpha-helical peptides with phosphatidylcholine liposomes.
The interactions of a series of amphipathic alpha-helical peptides containing from 6 to 18 amino acid residues with dipalmitoylphosphatidylcholine (DPPC) and dimyristoylphosphatidylcholine (DMPC) were studied by optical and calorimetric methods. Several peptides rapidly decreased the turbidity of DMPC and DPPC liposomes when mixed at the phase transition temperatures of the lipids. The extent of the clearing depended upon the chain length of the peptides, with the most effective clearing attained with peptides 10-12 residues in length. An eight-residue peptide was somewhat less effective and a six-residue peptide had no effect on liposome structure. The peptides formed small micellar structures, as judged by gel filtration chromatography. The effects of the peptides on the phase transitions of the lipids were examined by differential scanning calorimetry. The peptides that were most effective in disrupting the liposomes and forming clear micelles were also most effective in reducing the enthalpy of the gel to liquid-crystalline phase transition of the lipid. The addition of DMPC or DPPC liposomes to the peptides increased the magnitude of the negative bonds at 208 and 222 nm in circular dichroism measurements, consistent with the expected formation of alpha-helical structure on binding to lipid. The extent of burial of the single tryptophan residue in the peptides was determined by fluorescence spectroscopy. In peptides that bound to lipid, the tryptophan was in a less solvent-exposed environment in the presence of lipid, as evidenced by a blue shift in the fluorescence emission maximum of the peptide.(ABSTRACT TRUNCATED AT 250 WORDS)